
f 



0 8 SEP 2Q04 



Europaisches 
Patentamt 



Euror ean 
Patent Office 



Office europeen 
des brevets 



ae/506 96 

PGT/EP03/02361 ^ 




Bescheinigung Cert ficate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichter 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europalschen Patentanme.- 
dung Qberein. 



Patentanrneldung Nr. 



The at 'ached documents 
are ex. ct copies of the 
l£jropi an patent application 
descrii od on the following 
paye, ; s originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a !a 
page suivante. 



Patent application No. Demande de brevet n° 

C. 2005452. 4 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



BEST AVAILABLE COPY 



Der President des Europalschen Patentamts* 
Im Auftrag 

For the President of the European Patent Office 

Le President de J'Office europeen des brevets 
p.o. 



RCvan Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 






Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 02005452.4 
Demande no: 



Anraeldetag: 

Date of filing: 08.03.02 
Oate de despot: 



Anmel der/Appl 1 cant( s )/Demandeur ( s ) : 

Max-Planck-Gesellschaft zur Fbjdorung der 
Wissenschaften e.V. Berlin 
Hofgartenstrasse 8 
80539 Munchen 
ALLEMAGNE 



Bezelchnung der Erf 1ndung/Tltle of the hiventi n/Tltre de V1nvent1on: 
(Falls die Bezelchnung der Erflndung / icm ant geben 1st, siehe Beschrelbung. 
If no title Is shown please refer to i he desct :pt1on. 
SI aucun tltre n'est Indlque* se rcferr r j la c ascription.) 

Use of EGFR trans activation inhibitor in human cancer 

In Anspruch genommene Prloriat(en) / Priori ty( es) claimed /Priority s) 
revendlquee(s) 

Staat/Tag/Aktenze1chen/State/Date/Fjle n.j./Pay /Date/Nume>o de depot: 



Internationale Patentklasslf ikation/Ir ternatii .al Patent Classification/ 
Classification Internationale des bre-.eis: 

A61K39/00 



Am Anmel detag benannte Vertrags taa ten/ Zou tract ng states designated at date of 
flHng/Etats contractants designees li rs du d 6t: 



AT BE CH CY DE DK ES FI FR G.i 'JR IE IT LI LU MC NL PT SE TR 



02005452.4 

EPA/EPO/OEB Form 1014.2 - 01.2000 7UIQ14 



2 



Weickv;an> & Weickmann 



0 8. M'arz 2002 



Pa manwalte 

European Patent Attorney European Trademark Attorneys 



EPO- Munich 



0& Mgrz2O02 



dsl-wcl H. LI5KA 
DB. J. PRECHTEL 

DIH-CHEM. DSL B. BOHM 
mPL^CHEM, DH. W. WEISS 
dipl-phyi dsl J. T3DSSMEYER 

DIPL-PHYS. DSL M. HERZOG 




mn.-nm.BSL4H0. V.JORDAN 

DOT--CHEM. DSL M. DEY 



DIPL.-FHYS. B. RUTTENSPERGER 



Our Ref: 



27675P EP/WWmypu 



Dipu-rojmw. dsl J. LACHNIT 



Applicant: 



. Max~Planck-Gesellschaft zur '" 
Forderung der Wissensc lahen V. 
HofgartenstrafSe 8 

80539 Munchen 



Use of EGFR transactivarion inh bitors in human cancer 



Postfach 860 820. 81635 Munchen, Dcuts hi.™d. Te (089) 45563 0, Fax (089) 45563 999, email@weickmann.de 



Use of EGFR transactive tion inl bitors in human cancer 

description 

5 

The present invention re ates to he use of a compound which is capable of 
inhibiting activation of g-owth-; ctor receptors of the EGFR-family for the 
prevention or treatment of proc .sses associated with increased G-protein 
mediated signal transduction. 

10 

Signaling through receptor ty osine kinases (RTK) is involved in the 
regulation of fundamentally important cellular processes and its 
upregulation has been showi to be connected to hyperproliferative 
diseases such as cance . G pr. tein-coupled-receptors (GPCR) constitute 

15 the largest group of ce i curfa e receptors controlling multiple signaling 
cascades and their bic logical outcome. Recently, crosstalk between 
members of both receptor fami es has been described that connects the 
multitude of different sti nUi vir GPCR ligands with the signaling capability 
of RTKs such as the epiderma growth factor receptor (EGFR), see e.g. 

20 WO01/12182. The signaling mechanism which involves shedding of 
growth-factor precursor- by a n ^talloprotease led us to propose the model 
of the triple-membrane-i assing ;ignal (TMPS) pathway. 

Our. object was to in ej:iga^ 2 the physiological processes that are 
25 regulated by the TMPS pjth //a\ and its significance for pathophysiological 
phenomena such as neop lastic p egression. Therefore, we screened human 
cancer cell lines for EGFF u nnsa tivation by stimulation with GPCR ligands, 
as well as inhibition of me tali proteases. Specifically, we investigated 
growth factor-stimulated even s in signal transduction and in defined 
30 physiological processes. 
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Our results show that EGFR phosphorylation as well as downstream 
signaling events such as th recruitment of adapter proteins and 
phosphorylation of the .nitoc in activated protein kinase occur after 
stimulation with GPC1 liga ds and are downregulated by the 
metalloprotease inhibitor bntimc ;tat. Additionally, basal phosphorylation of 
the EGFR is batimastat ssnsiti e. Furthermore, we revealed that EGFR 
transactivation is pari of the rec jlatory system which modulates cell cycle 
progression and cell prjlherat >n. The TMPS pathway is also able to 
promote anti-apoptosis, jeh rnh ration and invasivity. 

While somatic cells :eqjr: j ex crnal myogenic signals, cancer cells are 
characterized by abncrm il grow h behavi our due to autocrine production of 
mitogenic factors. As :nan\ of the^e are GPCR ligands, EGFR 
transactivation constitutes a nechani?m for cancer progression by 
deregulation of cell prolif eration md suppression of cell death. Inhibition of 
this pathway is therefore pror ising st; : tegy for the treatment of cancer. 

Thus, a subject matter cf the p 2sent in jntion is the use of a compound 
which is capable of ir hit. ting cu :!vation . f a growth-factor receptor of the 
EGFR family for the rrartufar ure of ,n agent for the prevention or 
treatment of process es se'ecr d from all proliferation, cell migration, 
invasivity and anti-apo; i^sis i a disc : der, which is associated with 
increased G-prbtein mec atud s jnal tra. iuction. 

Surprisingly, it was fcund t! at inhiL on of growth-factor receptor 
activation caused by ire-ease G-prol; : ;i mediated signal transduction 
leads to an inhibition of - ancer rogress! particularly cell migration and 
invasivity, as well as to :m nhi: ition of liapoptosis. Thus, inhibitors of 
the GPCR-induced growth-fact r recepi r activation are suitable for the 
manufacture of medicar u nts f r the p 'ention or treatment of specific 
indication of hyper-piolif arative iiseaser, vnociated with cell-proliferation, 



cell migration, invasiv ty jr -/or nti-apo^. osis and to re-establish control of 
these phenomena in he treated cells or rganisms, respectively. 

The growth-factor re;eptcr is f referabl/ EGFR or another member of the 
EGFR family, such as HE 3-2, HFR-3 or H£H-4, but also other growth-factor 
receptors, particularlv re j^; tor yrosine nases may be inhibited. 

The compound may ac cn a growth- ctor receptor ligand precursor, 
which is preferably a Membra ie-assOi : tad molecule. In a particularly 

preferred embodiment t .c gru\ th-factc ligand precursor is pro-HB-EGF 

which is cleaved to MB -i -2F L\ a protc o. Other preferred examples of 

growth-factor receptor li .ends hich arc eaved from precursors are other 

members of the EGF fim \\ , sue \ as TGF , amphiregulin, epi-regulin, EGF, 

B-cellulin and members cf the heregu. 'NDF family including isoforms 
thereof. 

An example of a compcu 1 J, wh :h acts a growth-factor receptor ligand 

precursor, is CRM 1 97, i cata'y ically ir;. cive form of the diphteria toxin, 

which specifically binds tc- pr? -iB-EGF d which is capable of blocking 

the processing of pro- HE -EGF. > furthe. .x ample is an antibody, which is 

capable of binding to pro \ x'-EG ' and w .h thereby blocks its processing. 



In a further embodime i. the compc 
particularly a membrane- ji-socif :ed met 
ADAM family. Inhibits . of tf e proit 
processing of growth fat ni . ec ;ptor lie 
an inhibition of grow:h- a jtor r ?ceptor 
inhibitors of protease set v 'ty ert batim^ 
TIMP-1-2-3 or -4, partis lur y T V1P-3. 

In a still further embod!,". e -it tlu compc 
receptor itself . For examji.:-, compot 



'J acts on a metalloprotease, 
, rotease, e.g. a protease of the 
leads to a blocking of the 
5 precursors and thus results in 
tivation. Preferred examples of 
(BB-94), marimastat, TAPI and 

: may act on the growth-factor 
may bind to the growth-factor 



- 4 - 

receptor and thereby mL bit ansact vation. An example of such a 
compound is the EGFR-ir -s b."tc r \G147L Further, growth-factor receptor- 
binding antibodies may te L.sed. 

5 It should be noted that th 3 :-eb-3 it inven ion relates to a targeted inhibition 
of cellular signal pathway 'J :\/nstrea. " of the EGFR transactivation in 
cancer cells, particularly r hj :i .n cane cells. 

The disorder to be treate J or pr vented is associated with and preferably 
10 caused by increased G pr i }in- , ;diated gnal transduction. This increased 
G protein-mediated sign: n ;rc uction ?,y be associated with or caused 
by a pathological incress : r. :\,2 activitv f a G protein and/or a G protein- 
coupled receptor (GPCH) t si o Hd be noted that the disorders which are 
prevented or treated accD-cin;: .o the p.osent invention can be delimited 
is from other hyperproliferc ti ,e c : ; orders I- ving an enhanced growth-factor 
receptor expression in n it a i -ansae! ation of growth-factor receptor 
expression via G protein sign .1 Dathwc ; takes place. More particularly, 
the disorder is a cancer, r u ;h c3 i colon, idney, liver, bladder, pancreatic, 
prostate, gastric, breast, k c., t .yroid, Unitary, adrenal or ovarian tumor 
20 or glioblastoma. 

Pharmaceutical compel it .n- s Stable ; use in the present invention 

include compositions wl e: i;. t e activ ingredients are contained in an 

effective amount to ac Yeve :s inte 3d purpose. A therapeutically 

25 effective dose refers to : hat i nount T the compound that results in 

amelioration of symptoM.: or ] prole; ation of survival in a patient. 

Toxicity and therapeutic f ejey of sue: impounds can be determined by 

standard pharmaceutic;: procedures cell cultures or experimental 

animals, e.g. for deter r \ ing tf e LD5C -he dose lethal to 50% of the 

30 population) and the ED5C .lha d .se ther sutically effective in 50% of the 

population). For any cor ; ourd used i, e method of the invention, the 

therapeutically effective can be . iated initially from cell culture 
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assays. For example, a ri :- s c in be ton 
a circulating concent, a'j k ;a ige that i 
cell culture (i.e. the co;.e j .trjtion of th 
half-maximal inhibitor. ^ he growi 
5 information can be usj< c nore acc 
humans. The dose m:\ :je,.veen to>. 
therapeutic index anc \ ;e expres: 
ED50. Compounds v. hi. . u, libit high 
The exact formulatior , r .1 :e of admini 

10 by the individual physic"; n in vie w of th 
et al., 1975, in "The Ph; r ideological E 
Dosage amount and inur / ■! may be adj 
levels of the active m\ t/ i.hich are ■ 
modulating effects, or n.i i" ri effective 

15 vary for each compoir. i but can be ez 
concentration necess.: . id thieve a 
using the assays dei;c:ir.;. ! herein. C 
using a regimen which j: \n. ns plasm, 
of the time, preferab!/ ; >. t ve .n 30-90°/ 

20 90%. Dosages necers: . / 10 achieve * 
characteristics and rou: : c f acministrat 
or selective uptake, t>. ;;feo:ive local 
be related to plasma : : j ^n. ration. 

25 The actual amount c ■.' < o;n position 
dependent on the si.'l >. c. U.ir.g trea" 
severity of the afflictic ., .l .e i.oanner c 
of the prescribing ph/.-!^::.i. ror batim 
daily dosage of 1 to ?C< ■ ng/.kg, partic 

30 suitable. 




ated in animal models to achieve 
jdes the IC50 as determined in 
^st compound which achieves a 
jctor receptor activity). Such 
tely determine useful doses in 
_nd therapeutic effects is the 
the ratio between LD50 and 
..apeutic indices are preferred, 
tion and dosage can be chosen 
client's condition {see e.g. Fingl 
. ..f Therapeutics", Ch. 1, p. 1). 
* ! individually to provide plasma 
\:;ent to maintain the receptor 
-^ntration (MEC). The MEC will 
\z4 from in vitro data, e.g. the 
C% inhibition of the receptor 
unds should be administered 
- above the MEC for 1 0-90% 
* nost preferably between 50- 
:iC will depend on individual 
cases of local administration 
. tration of the drug may not 

istered will, of course, be 
,« the subject's weight, the 
•stration and the judgement 
.., and other compounds e.g. a 
; / 10 to 100 mg/kg per day is 
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Further, the invent on eia es to a ethod for, identifying and/or 

characterizing an inhi oitc r > ; rocesses oted from cell proliferation, cell 

migration, invasivity ar 2 jnri apoptos n a disorder associated with 

increased G-protein ned a -c signal trar. ^ction, comprising: determining 

5 the effect of a test con;, j ,d on the . reactivation of a growth-factor 

receptor of the EGFR 'an i, /. his rnethu , roferably a screening method 

which comprises a f jhc : J n.< assay fu .. proliferation, cell migration, 

invasivity and/or an ti-ap, p.icj s, e.g. as .ibed in the examples. The test 

compounds may be s.l,:^] from Ic olecular weight compounds, 

10 peptides and protein: , pj, tic, .la My antil s or antibody fragments. 

Further, the inventic isi. l e explain more detail by the following 
examples: 

15 EXAMPLE 

1. METHODS 



1.1 Cell lysis, immui rip, jip. mion and jnoblotting 



20 Prior to lysis, cells grow vo I 0%-confi 
and agonists and lyt ed t:i :0 min 01 
HEPES pH 7.5, 15C m. \z.C\. 1% " 
glycerol, 10 mM sodiurr ; yr :phosphat 
mlW sodium fluoride. 1 ? M )henylme 

25 aprotinin. Lysates vvi rc : uc, .ared by c 
min at 4°C. Supernatant a ire dilute 
buffer and subsec jer ,• i:n.nunopr 
antibodies and 30//I jf j.jtj'n A-Sep! 
were washed three : mtz v.ii i 0.5 ml ; 

30 sample buffer and si-jju : j n gel ele 
Following SDS pa: 2, \ -cu ins wer. 
membrane and imnu id ! tt ; 



7 were treated with inhibitors 
in buffer containing 50 mM 
X-100, 1 mM EDTA, 10% 
M sodium orthovanadate, 10 

Jfonyl fluoride and 10//g/ml 

Tugation at 13000 rpm for 10 
an equal volume of HNTG 

a*:ad using the respective 
Tor 4 h at 4°C. Precipitates 

TG buffer, suspended in SDS 
tresis on 7.5% or 10% gels, 
jferred to a nitrocellulose 



1.2 Invasion assay 



Cell invasion assays v; j; . 21 formed 
medium containing ti e c * 1: nttractan 
well of a Boyden chavibc ; \ , .k.trigel c 
well of the Boyden cncr u jnd is se. 
preincubated with the I; I . i r for 20 
Weils of the chambers r - u :i ree me 
for 6 h to overnight n ^ ! . r\ fi?d 7% 
are wiped from the ^ r : : u at:e with 
the lower side are stfciV^j \r c counted 

1.3 Migration assay 

Cell migration assays j i la. j perforrr 
polycarbonate memij tf . n. pore 5: 

1.4 Cell wounding as^. w 

Cells were grown to ! ». ; c in six v 
analysed using n c! . : 1; :ratch v 
scraped with a plastic l\ i u: medic 
washed twice with PPJ\ S.il. ifree Mec 
permitted to migrate in; :! c -nea of c 
was performed unde- ; o ;cope. 

1.5 Thymidine incorpcn i j>i. 

Cells were seeded in '! ;: ■.<>.; . : *tes gr 
incubated in seru.n :, . ;u . . for 24 
stimuli were then . . 1 :. -se 0, • 
inhibitors. After 13 h : . .* •:, . .nyl- 3 H) 



oyden chambers. Serumfree 
i tested is added to the lower 
filter is placed over the lower 
with a gasket. The cells are 
rind then added to the upper 
The chambers are incubated 
37°C incubator. Finally, cells 
ton tip swab and the cells on 
r the microscope. 



3oyden chambers containing 
3 described above. 



tes in standard medium and 
method. Cells were gently 
removed, and cells were 
*as added and the cells were 
j for 24 h to 48 h. Analysis 



70% confluence, and then 
duce quiescence. Mitogenic 
squired pre-treatment with 
iine was added to each well. 



Four hours later the : 
PBS, fixed with ice .: 
then solubilizeti and ; 
liquid scintillation co ; 
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e n adia was 
0 C . trichlorc 
ssl jiated ra 



ved, cells were washed with 
:. acid. Labelled material was 
ivity was then quantified by 



1.6 Detection of Ape 



Apoptosis was meu3„ .. 

plates and starved. A, 
10 same time inhibitors o c 

the end of the cultu. 

hypotonic buffer com 

in the dark, and ana!/ . . 

cells was determines , 
15 on DNA content. 



jy ; jw cyto. 
. 3sii was indu 

ifte wards m 
- ioc cells we. 

g i : D/yg/ml p, 

:>y . uw cyto. 

va. oting hy; 



Cells were seeded in six well 
t by anti-CD95 antibody, at the 
ens were added after 24 h. At 
shed in PBS, resuspended in 
jm iodide, kept for 2 h at 4°C 
The percentage of apoptotic 
;. cid nuclei after proper gating 



2. RESULTS 



Investigation of the : l oL ical pre that are regulated by EGFR 

transactivation via th : i !e ; membrane . ring signal (TMPS) -pathway: 



1 . Several human . v er eli lines s 
ligands as we \ ■* i ihu iion of r 

2. Our results sh: ; at 1 3FR pho. 
signaling ever.L. ;\ ch is the re 
phosphorylati: . f the r.itogen 
stimulation v \ ;;PC "! iigand 
metalloprote: . in.* ^itor L 
phosphorylat: • ." th T3FR is 



GFR transactivation by QPCR 
roteases. 

Nation as well as downstream 
ent of adapter proteins and 
d protein kinase occur after 
.re downregulated by the 
tVat. Additionally, basal 
tat sensitive. 
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3. EGFR transcc. ; on via the PS pathway promotes cell 
proliferation, : ■ , jop r,sis, cell jtion and invasion. 



The results are sum; : ... d : Fig. 1-7 n Table 1. 



3. CONCLUSIONS 



Cancer cells are c .:. ... tariz d by ab 
autocrine produciio . ; ii to 'enic fac 
10 ligands, EGFR tranr.i \ :tior constitu 
progression by dert: . .Won >r cell pr 
death. Inhibition of i ( j th . ay is the 
treatment of cancer. 



al growth behaviour due to 
As many of these are GPCR 

likely mechanism for cancer 
ition and suppression of cell 

a promising strategy for the 
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Claim 



Use of a cor:-.;. ^ i u iich is ca able of inhibiting activation of a 

growth-factor v tor >f the EG; .1 family for the manufacture of an 

agent for the < h . s uio or treatn it of processes selected from cell 

proliferation, c mig ation, in ^sivity and anti-apoptosis in a 

disorder, whic ass ociated w ,h increased G-protein mediated 

signal transd jc n 

The use of ci:. : wh ruin the c ;wth-factor receptor is EGFR. 

The use of c : . or i wherein he compound acts on a growth- 
factor recept;; :mcJ f recursor. 

The use of •. 3 /herein t growth-factor receptor ligand 

precursor is L : C )t an cGF-like li ind. 



The use of . 
metall'dproter.s 



1 or 2 wh ,ein the compound acts on a 



The use of -i 
protease acti .'■ . 



5 herein tf; compound directly inhibits the 



The.use of ci : Dr 2 wherein t c compound acts on the growth- 
factor recept. 



The use of : 
pharmaceutic 
pharmaceutic 



:ne jf claims : to 7 wherein the agent is a 
coi position comprising at least one 
:ce f rc ble carr , c iluent and/or adjuvant. 



The use of ar of if.lms 1 to j v herein the disorder is cancer. 
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10. The use of ar of Jams 1 to 9 wherein the cancer is a human 

cancer. 



10 



11. A method t:: 
processes se .■ 
and anti-apo^ 
mediated sign, 
determining tr.t 
a growth-fac _ 



. : .ri;* ing and/or characterizing an inhibitor of 
: cm cell proliferation, cell migration, invasivity 
c. ii-order associated with increased G-protein 
isdi.ction, comprising: 

: ;ct of a test compound on the transactlvation of 
ep_r of the EGFR familiy. 



12. 



The method . 
from low-.nc 
particularly a 



ai i \ 1 , wherein the test compound is selected 
: waiijht compounds, peptides and proteins, 

es v:r antibody fragments. 



15 



The present inver.:i: 
inhibiting activati :n 
prevention or treatn 
mediated signal t ai 



EPO -Munich 
- 12 - 20 




Abstract 

j the use of a compound which is capable of 
; zv. h factor receptor of the EGFR-family for the 
p cesses associated with increased G-protein 

: on. 
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FIGURE 3 
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FIGURE 5 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

L$ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

Ql BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFEREN CE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



